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Description 

BACKGROUND AND BRIEF DESCRIPT IO N OF THE 
INVENTION: 

[0001 ] The present invention is directed to an air outlet 
structure and system, in which air temperature is con- 
trolled by mixing or pulsating control of the air flow and 
also to control the fan angle and directionality of the air 
flow vectors. 

[0002] Fluidic oscillators for causing a sweeping or 
oscillatory movement of an air jet are well known in the 
art as is exemplified by the following prior US-patents: 
5,099,753, 4,709,622, 4,694,992, 4,672,886 and 
3,832,939, and there are many other examples. 
[0003] In Stouffer patents 4,437,392 and 4 517 881 
and Morris et aL patent 4,941,393, all owned by the 
assignee hereof, a flexible vane is oscillated by a mov- 
ing air stream to impose a sweeping or fan-shape to the 
output air stream. 

[0004] An object of the present invention is to provide 
a temperature controller using a fluidic element. A fur- 
ther object of the invention is to provide a low cost tem- 
perature controller for issuing air (heated or cooled) into 
a living space such as a room or into the passenger 
compartment of a vehicle, such as a passenger car. A 
further object of the invention is to provide a controllable 
fluidic element. Still a further object of the invention is to 
provide a low cost remote control arrangement for con- 
trolling the oscillation or non-oscillation of a fluidic ele- 
ment. 

[0005] According to the invention, an island oscillator 
element of the type disclosed in Stouffer patent 
4,151,955 (incorporated herein by reference) is ren- 
dered non-oscillatory by translation of the Island, or by 
shifting of a portion of the outlet structure relative to the 
island, in a further preferred embodiment, the oscillation 
or non-oscillation of an island oscillator is remotely con- 
trolled by a valve feeding pressurized air from upstream 
of the island to a position or point which precludes the 
formation of shed or Karman vortices and oscillatory 
action via an externally operable valve elements, 
respectively. 

[0006] The invention is directed to a method for con- 
trolling the temperature of air efflux from a heated or 
cooled air outlet to ambient air. According to this inven- 
tion, a controllable fluidic island oscillator is provided in 
the air outlet. The fluidic island oscillator includes nibs at 
the sides of the outlet to provide confinement to the 
downstream section of the island and to support oscilla- 
tion, and fluidically controlling the oscillatory and non- 
oscillatory conditions of the island oscillator to moderate 
the mixing of the air flow through the outlet with ambient 
air and thus modulate the air efflux. 
[0007] Furthermore, the invention is directed to an 
apparatus for controlling the temperature of air efflux 
from a heated or cooled air outlet, characterized by: a 
controllable fluidic island oscillator in the air outlet hav- 



ing nibs at the sides of the outlet and means for control- 
ling the oscillatory and non-oscillatory conditions of the 
fluidic island oscillator to moderate the mixing of said air 
efflux with ambient air and thus modulate said air efflux. 

DESCRIPTION OF THE DRAWINGS: 

[0008] The above and other objects, advantages and 
features of the invention will become more apparent 
w when considered with the following specification and 
accompanying drawings wherein: 

FIG. 1 is a schematic diagram of a preferred 
embodiment of the invention incorporating fluid 
15 remote control of the oscillation or non-oscillation of 

an island oscillator, 

FIGS. 2a and 2b diagrammaticaily illustrate the 
operation with the fluid remote control valve closed 
and open, respectively, 
20 FIG. 3 is a schematic illustration of a further embod- 

iment of the invention incorporating fluid remote 
control of an island, 

FIGS. 4a and 4b illustrate a further preferred 
embodiment of the invention in which there is rela- 

25 tive linear translation of the island relative to the 

source of heated or cooled air, 
FIGS. 5a and 5b illustrate a further embodiment 
wherein an island element is rotated between an 
oscillatory and non-oscillatory modes, 

30 FIGS. 6a and 6b illustrate an island oscillator which 

is rendered non-oscillatory and oscillatory, respec- 
tively, by the absence or presence, respectively, of 
outlet nibs, 

FIGS. 7a and 7b illustrate a further embodiment of 
35 the invention wherein the pressure behind the out- 

let nibs are vented to render the oscillator non-oscil- 
latable, 

FIG. 8 illustrates a modification in which the outlet 
nibs are adjustable for directionality control, and 
40 FIG. 9 illustrates a modification in which oscilla- 

tory/non-oscillatory states are combined with direc- 
tionality control. 

DETAILED DESCRIPTION OF THE INVENTION: 

45 

[0009] The invention controls the temperature of the 
fluid efflux from heater and air-conditioning (A/C) outlets 
by controlling the oscillation of an island oscillator of the 
type disclosed in patent 4,151,955. An island oscillator 

so is particularly advantageous in this invention because it 
has been found that the outlet temperatures can easily 
differ as much as 20 degrees between when it is oscil- 
lating and when oscillation is negated or the device ren- 
dered non-oscillatory. This is because the oscillatory 

55 mode produces thorough mixing with the ambient 
whereas the non-oscillatory mode produces much less 
mixing with ambient air. This premier or superior mixing 
is not limited to island oscillators; however, because of 
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the ease of operation, simplicity of the geometry and 
meeting of minimum (small volumetric space) packag- 
ing requirements, the island-type oscillator is required. 
[0010] Referring now to Fig. 1 , a temperature control- 
lable air outlet 10 includes a housing or duct 1 1 coupled s 
to a supply of air (heated or cooied) 12. While duct 1 1 is 
preferably rectangular or square in cross-section, 
round, oval or other shapes can be used. Transition sec- 
tions from round to rectangular, etc. can be provided in 
the duct work 13. w 
[0011] The effect of outlet nibs 14L and 14R are 
shown in Figs. 6(a) and Fig. 6(b). As shown, the small 
nibs 14L and 14R provide the necessary throat geome- 
try to provide the proper confinement to the downstream 
section of the island to support oscillation. This is true 15 
when the island 1 6 is positioned close to the outlet. (See 
patent 4,1 55,955 for a fuller explanation.) 
[0012] With only one nib, such as nib 14R, as shown 
in Fig. 6(c), the jet is turned to the left. In addition, the jet 
appears to be mixing better on the nib affected side 20 
[0013] Referring again to Fig. 1 , an island member 16 
has a base 17, parallel side wall surfaces 18 and 19, 
which form parallel passages 20 and 21. A pair of 
inwardly sloped wall surfaces 22, 23 are intersected by 
control element 24. Control element 24 is coupled by 25 
tube 26 to valve 27. Valve 27 has a chamber 28 in body 
member 29 and a valve seat 30 which is connected to 
tube 31 which leads to a source 32 of high pressure air 
just upstream of island 16. Valve member 33 has a con- 
trol knob 34 so that the valve can be adjusted. 30 
[0014] Fig. 2(a) and Fig. 2(b) illustrate the response to 
changes in the valve setting extremes. In Fig. 2(a) with 
the valve fully closed, the air through outlet 13 is oscil- 
lated with a wide fan angle and good mixing of air from 
source 12 with ambient air. Note the shed or Karman 35 
vortices KV The jet temperature is modulated toward 
ambient. When valve 27 is open, the device is rendered 
non-oscillatory by virtue of the higher pressure air from 
upstream of island 16. The air issuing through outlet 13 
has a narrow fan angle with little mixing and the temper- 40 
ature is modulated toward the jet temperature. 
[0015] This configuration allows remote temperature 
control which does not require any additional energy 
The temperature and focus control are gradual as valve 
27 is operated from fully closed to fully open positions 45 
and vice versa, 

[0016] A modification of the remote control is illus- 
trated in Fig. 3. In this case, high pressure air is also 
used to control oscillation. In this case, island 16' is pro- 
vided with a Y-shaped passage 50 having downstream 50 
ports 51 and 52 in surfaces 22, 23 connected by a tube 
53 to a remotely located control valve 54. Closing the 
valve thereby preventing the flow of high pressure air 
permits normal oscillation (Fig. 2(a)) with good mixing 
and temperature moderated toward ambient valves. 55 
[0017] Opening the valve 54 permits air flow, which 
progressively defeats oscillation to moderate the mixing 
and thus regulate the outlet temperature closer to the 



inlet. 

JET'S OR STREAM'S TEMPERATURE: 

[0018] In Fig. 4(a) and Fig. 4(b) are illustrated a phys- 
ical linear translation of the island relative to duct 60. In 
Fig. 4(a), the island is in a position or mode to cause 
oscillation and is moved to a downstream position rela- 
tive to constriction 51 . The steady mode is shown in Fig. 
4(b) wherein the island has been translated upstream of 
constriction 51. In Figs. 5(a) and 5(b), the island is 
rotary relative to the duct. The primed numerals corre- 
spond to elements previously described. 
[001 9] Other ways of controlling oscillation (and there- 
fore the temperature) as well as integrating the temper- 
ature control with control of directionality of the jet is 
shown in Figs. 7A, 8 and 9. In oscillators where nibs 14 
(left and right) are necessary to support oscillation, the 
effect of the nibs can be defeated by venting the air 
immediately upstream of the nib to ambient. The normal 
oscillatory condition of the oscillator shown in Fig. 7a is 
defeated by lifting nibs 14L and 14R to provide a vent 
path or gap 14UPL and 14UPR. In addition, if the struc- 
ture containing nibs 14L and 14R is pivoted so as to 
form a vent or gap on the left side, the jet will be 
deflected to the left as shown in Fig. 8, and to the right if 
one vent is formed on the right. This provides jet direc- 
tionality control. 

[0020] A nib carrying structure can be nutated about 
the exit of the oscillator to left and right jet deflection, up 
and down to create dual vents and allow the jet to exit as 
shown in Fig. 7b or with the nibs properly positioned to 
sustain oscillation as shown in Fig. 7a and, therefore, 
produce modulation of the temperature to the ambient 
value. 

[0021] In Fig. 9, the nibs 14L and 14R are carried by 
frame members 50 and 51 which is coupled to central 
control members 51. A universal mounting ball 52 and 
socket joint 53 is carried on a threaded knob member 
55, which is threadably engaged with ball 52. When the 
threaded knob member is rotated, the nibs are moved 
toward and away from an oscillatory and non-oscillatory 
positions, respectively. When in the non-oscillatory posi- 
tion, the left 14Lor right 14R nib can be pivoted to pre- 
vent one or the other side of the outlet and deflect the jet 
accordingly 

Claims 

1. A method for controlling the temperature of air 
efflux from a heated or cooled air outlet to ambient 
air, characterized by: 

providing a controllable fluidic island oscillator 
(16) in said air outlet (10), said fluidic island 
oscillator (16) includes nibs (14) at the sides of 
said outlet to provide confinement to the down- 
stream section of island (16) and to support 
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oscillation, and 

fluidically controlling the oscillatory and non- 
oscillatory conditions of said island oscillator 
(16) to moderate the mixing of said air flow 
through said outlet (10) with ambient air and 
thus modulate said air efflux. 

2. The method defined in claim 1 wherein said fluidic 
oscillator includes controlling the directionality of air 
vector issuing through said outlet (10) during non- 
oscillatory time of said fluidic oscillatory by venting 
the space upstream of one of said nibs (14). 

3. The method defined in claim 1 wherein the control- 
ling of the oscillatory and non-oscillatory conditions is 
of said oscillator (16) includes the step of supplying 
high pressure air to a point on said island (16) to 
terminate formation of Karman vortices thereabout. 

4. The method defined in claim 1 wherein the step of 20 
controlling includes translating the position of said 
island (16) relative to said outlet (10). 

5. Apparatus for controlling the temperature of air 
efflux from a heated or cooled air outlet (10), char- 25 
acterized by: 

a controllable fluidic island oscillator (16) in 
said air outlet (10) having nibs 14 at the sides 
of said outlet, and 30 
means for controlling the oscillatory and non- 
oscillatory conditions of said fluidic island oscil- 
lator (16) to moderate the mixing of said air 
efflux with ambient air and thus modulate said 
air efflux. 35 

6. The apparatus defined in claim 5 including means 
for controlling the directionality of air vector issuing 
through said outlet during non-oscillatory time of sid 
fluidic oscillatory by venting the space upstream of 40 
one of said nibs (14), respectively 

7. The apparatus defined in claim 5 wherein said 
means for controlling includes means (32) for sup- 
plying high pressure air to a point on said island 45 
(16) to terminate oscillation. 

Patentanspruche 

1. Verfahren zur Steuerung der Temperatur eines Luft- so 
ausflusses aus einem geheizten oder gekuhlten 
Luftauslass in die Umgebungsluft, gekennzeichnet 
durch: 

Bereitstellen eines steuerbaren Fluid-lnsel- ss 
Oscillators (16) in dem Luftauslass (10), wobei 
der Fluid-lnsel-Oscillator (16) an den Seiten 
des Auslasses Schnabei (14) aufweist zur 



Erzielung einer Begrenzung an dem stromab- 
warts gelegenen Abschnitt der Insel (16) und 
zur Unterstutzung der Oscillation und 

fluidmaftiges Steuern der Oscillatotions- und 
5 Nichtoscillationsbedingungen des Insel-Oscil- 

lators (16) zum Eindammen der Mischung des 
Luftstromes durch den Auslass (10) mit Umge- 
bungsluft und damit Modulieren des Luftaus- 
fiusses. 

10 

2. Verfahren nach Anspruch 1 , wobei der Fluid-Oscil- 
lator wahrend der Nichtoscillationszeit der Fluid- 
Oscillation eine Steuerung der Richtung des durch 
den Auslass (10) hindurchtretenden Luftvektors 
durch Entluften des Raumes stromaufwarts von 
einem der Schnabei (14) bewirkt. 

3. Verfahren nach Anspruch 1, wobei die Steuerung 
der Oscillations- und Nichtoscillationsbedingungen 
des Oscillators (16) den Schritt Zufuhren unter 
hohem Druck stehender Luft zu einem Punkt auf 
der Insel (16) einschlieftt zur Beendigung der Bil- 
dung von Karmanschen Wirbeln darum herum. 

4. Verfahren nach Anspruch 1, wobei der Schritt des 
Steuerns eine Verlagerung der Position der Insel 
(16) gegenuber dem Auslass (19) einschiieRt. 

5. Vorrichtung zur Steuerung der Temperatur eines 
Luftausflusses aus einem geheizten oder gekuhlten 
Luftauslass (10), gekennzeichnet durch: 

einen steuerbaren Fluid-lnsel-Oscillator (16) in 
dem Luftauslass (10) mit Schnabeln (14) an 
den Seiten des Auslasses und 
Mittel zur Steuerung der Oscillations- und 
Nichtoscillationsbedingungen des Fluid-lnsel- 
Oscillators (16) zum Begrenzen der Mischung 
des Luftausflusses mit Umgebungsluft und 
damit Modulieren des Luftausflusses. 

6. Vorrichtung nach Anspruch 5 mit Mitteln zum Steu- 
ern der Richtung des wahrend der Nichtoscillati- 
onszeit des Fluid-Oscillators durch den Auslass 
hindurchtretenden Luftvektors durch Entluften des 
Raumes stromaufwarts von einem der Schnabei 
(14). 

7. Vorrichtung nach Anspruch 5, worin die Mittel zum 
Steuern Mittel (32) zum Zufuhren unter hohem 
Druck stehender Luft zu einem Punkt auf der Insel 
(16) zur Beendigung der Oscillation enthaiten. 

Revendications 

1. Procede de commande de la temperature d'un 
effluent d'air provenant d'une sortie d'air chauffe ou 
refroidi vers Pair ambiant, caracterise par les etapes 
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consistant a: 

fournir un osciilateur aeraulique asservi en Tie 
(16) dans ladite sortie d'air (10), ledit osciilateur 
aeraulique en lie (16) comportant des bees s 
(14) sur les cotes de ladite sortie, pour assurer 
un confinement a la parti e de Hie (16) situee en 
aval et pour soutenir ('oscillation, et 
commander aerauliquement I'etat d'oscillation 
et de non oscillation dudit osciilateur en Tie (16) 10 
pour moderer le melange dudit ecoulement 
d'air traversant ladite sortie (10) avec Pair 
ambiant et ainsi moduier ledit effluent d'air. 

Precede selon la revendication 1, dans lequel ledit 15 
osciilateur aeraulique comprend !a commande de 
la directionnalite du vecteur d'air sortant de ladite 
sortie (10) pendant la duree de non oscillation dudit 
osciilateur aeraulique, en ventilant Pespace situe en 
amont de Tun desdits bees (1 4). 20 

Procede selon la revendication 1, dans lequel la 
commande de I'etat d'oscillation et de non oscilla- 
tion dudit osciilateur (16) comprend I'etape consis- 
tant a fournir de I'air sous haute pression en un 25 
point de ladite Tie (16) pour interrompre la formation 
de vortex de Karman autour de cette derniere. 

Procede selon la revendication 1, dans lequel 
I'etape de commande comprend le deplacement de so 
la position de ladite Tie (16) par rapport a ladite sor- 
tie (10). 

Appareil pour commander la temperature d'un 
effluent d'air provenant dune sortie (10) d'air 35 
chauffe ou refroidi, caracterise par 

un osciilateur aeraulique asservi en Tie (16) 
dans ladite sortie (10), presentant des bees 
(14) sur les c6t6s de ladite sortie, et 40 
un moyen pour commander I'etat d'oscillation 
et de non oscillation dudit osciilateur aerauli- 
que en Tie (16) pour moderer le melange dudit 
effluent d'air avec Pair ambiant et ainsi moduier 
ledit effluent d'air 45 

Appareil selon la revendication 5, comportant un 
moyen pour commander la directionnalite d'un vec- 
teur d'air sortant par ladite sortie pendant la duree 
de non oscillation dudit osciilateur aeraulique, en so 
ventilant Pespace situe en amont de Tun desdits 
bees (14) respectifs. 

Appareil selon la revendication 5, dans lequel ledit 
moyen de commande comprend un moyen (32) 55 
pour dettvrer de Pair sous haute pression en un 
point de ladite Tie (16), pour interrompre ('oscilla- 
tion. 
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FIG. 3 
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FIG. 9 
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